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Introduction

Global Positioning System (GPS) measurements on the island of Hawaii began 
in 1987 and have proven to be a very effective tool in monitoring ground deformation 
associated with volcanic and volcano-tectonic activity (e.g. Dvorak, 1994; Owen et al., 
1995). Sources of deformation on Hawaii include the magma chambers beneath the 
summits of Kilauea and Mauna Loa, the magma systems in their rift zones, and slip 
along detachment faults beneath the southern flanks of both volcanoes. From 1993 
through 1996, Kilauea Volcano erupted almost continuously on the east rift zone from 
various vents in the Pu'u 'O'o area (Figure 1), continuing the eruption that began in 
January of 1983. There were, however, numerous pauses in eruptive activity. Most of 
these lasted only one to two days, but several longer pauses occurred in 1993 and 
1996. The 1993 pause followed an upper east rift zone earthquake swarm on February
7 and continued until lava erupted from a new vent on the side of Pu'u 'O'o cone on 
February 20 (Heliker et al., in press). A summit intrusion on February 1,1996, preceded 
a surge in supply to the eruption site, followed by a 10-day pause in eruptive activity. 
Another substantial pause started on May 30 and lasted until June 4,1996 (Thornber et 
al., 1996).

Mauna Loa volcano, which last erupted in 1984, remained quiescent. Only one 
earthquake of magnitude greater than 5 was recorded on the island during this reporting 
period. This was a M5.2 earthquake on February 1,1994, that originated at about 32 
km beneath the south flank of Kilauea.

GPS at the Hawaiian Volcano Observatory (HVO)

Equipment
HVO acquired six Trimble SSE receivers in 1993, and Stanford University has 

nine Trimble SSE and SSI receivers. Both HVO and Stanford instruments are used in a 
once-yearly extensive survey on Kilauea Volcano. In the summer of 1993, two 
UNAVCO Ashtec MXII's were also employed. In 1996, Stanford purchased additional 
Trimble SSI receivers for the continuous GPS network. Table 1 lists receiver and 
antenna types for each of the instruments.

Survey Strategy
Three surveying methods were implemented from 1993 through 1996: static, 

campaign-style surveys; rapid-static surveys; and continuously operating sites. The 
bulk of the data documented here was collected with static surveying methods, in which 
the GPS instrument is set up over a benchmark and records data every 30 seconds for
8 to 24 hours. At remote, secure locations, such as those accessible only by nelicopter, 
GPS instruments are usually left on-site to record data over several days. In 1995, we 
established several rapid-static networks. In rapid-static surveying, receivers are set up 
at one or two sites to run for the duration of the survey, while other receivers occupy 
sites within about 15 km of the stationary receivers and collect data every 15 seconds 
for about 20 minutes at each site. This method allows just a few instruments and 
personnel to survey a relatively dense, small network in one day. In a collaborative 
effort in1996, HVO and Stanford University began installing continuously recording GPS 
instruments on Kilauea Volcano. At these sites, GPS antennas are mounted on 
threaded stainless steel rods set into bedrock (except station UWEV, which is set into 
the top of a cement vault) and surrounded by an 8-inch diameter PVC pipe filled with



cement. These sites collect data every 30 seconds into 24-hour data files, which are 
transmitted daily to the observatory via radio modem. We collected data from satellites 
orbiting higher than 10 degrees above the horizon until October 1996, when we 
decreased the cut-off elevation angle to 5 degrees.

,LER_RS 
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Figure 1. GPS benchmarks on the island of Hawaii. Boxes indicate areas of the 
network maps of Figure 2. Stations marked by a circle and labeled with 4-letter codes 
are often occupied with several networks, as they are located away from actively 
deforming areas and are used as local references for displacement calculations. The 
location of Pu'u 'O'o is indicated by the star.



GPS Surveys
All the benchmarks and continuously operating receiver sites occupied with GPS 

between 1993 and 1996 are listed in Table 2, and locations are shown in Figure 1. 
Figure 2 subdivides the island into networks of benchmarks that are usually occupied 
during a single campaign. Note that some sites are common to more than one network. 
The Kilauea (ki) and Mauna Loa (ml) networks are usually occupied once yearly. The 
Hualalai (hi) network was established in 1995, and we plan to occupy it, as well as the 
west Mauna Loa (wml) network, about once every two years. The "Chain-of Craters" 
(coc) network was occupied, on average, every few months beginning in late 1993. 
Complete listings of the benchmarks occupied during each campaign are found in Table 
3, and a similar listing, sorted by benchmarks, is in Table 4. Table 5 lists every GPS 
session from 1993 through 1996. Dates and occupation times are in UTC. Sessions 
often cross a UTC date boundary, and we assign the date for which the bulk of the data 
is collected to the filename. Antenna heights are slant heights to the bottom of the 
ground plane, unless otherwise noted, except for continuous sites, where the height 
listed in Table 5 represents a "rinex" height (vertical height to the bottom of the pre-amp 
base). Also listed are the formats in which the data are archived. Raw data were 
converted to rinex format with UNAVCO's trrinex software.

KALO

LA

Figure 2a. The Kilauea GPS network.
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Figure 2b. The Mauna Loa GPS network. Stations on the west flank of Mauna Loa are 
usually occupied in separate campaigns ("wml" in tables) and are shown with inverted 
triangles.



Figure 2c. The Chain-of-Craters and continuously operating GPS networks. Continuous
sites are shown with circles.

Figure 2d. The Hualalai GPS network



Figure 2e. The Kilauea summit rapid-static 
GPS network.

Figure 2f. The lower east rift zone 
rapid-static GPS network

Figure 2g. The Pu'u 'O'o rapid-static GPS network



Data Processing
All data, with the exception of the rapid-static campaign data, were processed 

with NASA Jet Propulsion Lab's (JPL) GIPSY software using satellite orbital parameters 
determined by JPL. We used satellite orbits in the ITRF93 reference frame until July 1, 
1996 and in ITRF94 afterward. Until August 1995, our processing strategy utilized the 
International GPS Service continuously operating receiver at Kokee Park, Kauai, as a 
reference clock. After August 1,1995, we used satellite clock parameters provided by 
JPL. We determined station positions independently, without constraining the position of 
any particular site. Phase-cycle ambiguities were fixed to the best-fitting integer. We 
required elevation angles of satellites to be above 15 degrees until December 1995 and 
above 10 degrees thereafter. We find that the -5 degree change in cut-off angle caused 
an systematic change in calculated ellipsoid heights of about -1 cm. Kilauea campaign 
and continuous data were processed jointly by HVO and Stanford. Rapid-static data 
were processed with Trimble's GPSurvey software, which currently does not allow the 
option of using improved orbital parameters and does not provide a full covariance matrix 
for the solution. We are still evaluating the processing options for optimum results from 
rapid-static surveying.
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Figure 3. Average displacement rates from 1993 through 1996. Ellipses represent five times the standard 
error computed by GIPSY. All campaign-style data collected over this time period were used to constrain 
velocities.



Results
The largest motions on the island from 1993 through 1996 were observed on the 

south flank of Kilauea (Figure 3), with maximum displacement rates of about 10 cm/yr, 
similar to rates observed with GPS from 1990 to 1993 (Owen et al., 1995a). However, 
not all stations moved at a constant rate over this time period. For example, 
displacement rates on Kilauea's south coast slowed to about 6 cm/yr between 1993 and 
1994 (Owen et al., 1995b), and velocities on the southeastern flank of Mauna Loa varied 
from a maximum of over 4 cm/yr between 1993-94 to less than 2 cm/yr between 1995-96. 
The summit of Kilauea underwent substantial subsidence and contraction from 1993 to 
1996, while Mauna Loa's summit, which had been extending and rising since its last 
eruption (Miklius et al., 1995), showed very low rates of deformation.

Figure 4 shows a time series of the data from the two longest-running continuous 
stations as an example of the data collected by the continuous GPS network. The 
network has shown great potential for monitoring both the long-term deformation and the 
variations in deformation rates that are crucial to understanding the relationship between 
the magma system and structure of Hawaii's active volcanoes.

95.6 95.7 95.8 95.9 96.0 96.1 96.2 96.3 96.4 96.5 96.6 96.7 96.8 96.9 97.0
Time, yr

Figure 4. Time series of the motion of UWEV relative to MANE (see Figure 2 for locations). We have plotted 
the value of the component minus the mean value of that component over this time period. Approximate 
mean values are listed in the top left corner of each plot. Vertical lines mark the times of the 1996 intrusion 
and pauses discussed in the introduction.
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Table 1: GPS Equipment

Receiver

HVO1
HVO2
HVO3
HVO4
HVO5
HVO6

ST01
ST02
ST03
ST04
ST05
ST06
ST07
ST08
ST09
SR#1
SR#2
SR#3
SR#4
SR#5
SR#6

Receiver
Serial #

3587
3589
3586
3597
3583
3594

5689
5685
5701
5687
3454
5698
5699
5697
10778
10788
14698
14792
14799
14793
14790

Receiver
Type

SSE
SSE
SSE
SSE
SSE
SSE

SSE
SSE
SSE
SSE
SSE
SSE
SSE
SSE
SSI
SSI
SSI
SSI
SSI
SSI
SSI

SST antennas:L1/L2 geodetic

Antenna

HVO1
HVO2
HVO3
HVO4
HVO5
HVO6

ST01
ST02
ST03
ST04
ST05
ST06
ST07
ST08
ST09
SR#1
SR#2
SR#3
SR#4
SR#5
SR#6

SSE antennas:L1/L2 kinematic with ground plane

Antenna
Serial #

68270
68233
67116
68853
68854
68852

103
136
106
140

68602
98672
98261
98667
18931
18339
52088
52079
52062
52065
52076

Antenna
Type

SST
SST
SST
SST
SST
SST

SST
SST
SST
SST
SST
SSE
SSE
SSE
SSE
SSE
SSE
SSE
SSE
SSE
SSE

Permanent
Site Name

UWEV

MANE
AHUP
KAEP
GOPM
NUPM
KTPM

Page 12
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Table 3a: 1993 Campaigns

Code

1250
66YY
69FL
77FL
931_
932_
ACRE
APUA
BLDR
FERN
GOAT
HAKU
HEIH
HIBC
HILI
HP6_
HULU
HVO7
KAAH
KAEN
KALA
KAMK
KANE
KARA
KAPU
KAU_
KEAM
KEAU
KMOA
KOAE
KTRA

Code
69FL
GOTE
HILI
KAEN
LAVA
M801
MANU
MLST
NENE
PALI
PULU
SAND
UWEK

KI93
Station Name

Mauka 1250
66YY Reset
69 Flow
77 Flow
HVO93-1
HVO93-2
Hawaiian Acres
Apua Point
Boulder
Fern Forest
Goat
Hakuma
Heiheiahulu
Hi Beaches
Hilina Pali
HP6
Puu Huluhulu
Kapoho
Kaaha
Kaena Point
Kalalua
Kamakaia
Kane Nui
Kapapala
Puu Kapukapu
Kau
Keamoku
Keaau
Kamoamoa
Koae Tilt
Kalapana Trail

OCT93COC
Station Name

69 Flow
Goat Reset
Hilina Pali
Kaena Point
Lava Channel
BM80-1
Lua Manu
Ml Strip
Kipuka Nene
Pali
Puu Huluhulu Res<
Sandhill
Uwekahuna

Julian Day (UTC)

225,226,227
228, 230, 231
238, 239
231,232
231-233
231,232,233
229
225, 227, 237, 238
229, 230
223, 224
233-235
231-233
231-233
229, 230
223-227, 235- 237
229, 230
222-225
229
225-227
225-235, 237-239
231-233
225-227,235-237
233-235
223-227
225-227
235, 236
266-267 (done with m!93)
229, 230
228, 234
223-224
233-235

Julian Day (UTC1
288
286-288
286
286
287
288
286-287
288
287
288
286
288
286-288

Code

KULN
LAEP
LAN I
LAVA
M801
MALA
MANU
MKEA
MLST
MOAN
MPOO
MTVW
MULU
NALI
NENE
NUIO
PALI
PANU
PEPE
PILI
PKMO
PKOA
PMOO
PULA
RLYM
SAND
STNB
ULAU
UWEK
WNGR

Code
AHUM
BLDR
HONO
HP6
HP7_
KAPA
KEAL
KEEI
KNKI
KONA
KRCN
MILO
PSTR
YEHP

KI93 (cont'd)
Station Name

Kulani Camp
Laeapuki
Lanipuna
Lava Channel
BM80-1
Malama Ki
Lua Manu
Mauna Kea
ML Strip
Moana Hauae
Makai Puu Oo
Mountain View
Mauna Ulu
Naliikakani
Kipuka Nene
Kane Nui O Hamo
Pali
Panau
Pepeiau
Puu Pili
Puu Kamoamoa
Puu Koae
Puu Moo
Pulama
Lyman Ret.
Sandhill
Stainback
Puu Ulaula
Uwekahuna
Wung Ranch

WML93
Station Name

Ahumoa cone
Boulder
Honokua Flow
HP6
HP7
Kapapala
Kealia
Keei
Kanekii
HVO88-11
Kealakekua Ranch
Miloli
Pasture
Yee Hop

Julian Day (UTC)

223, 224
228, 237
230
238
227-229, 237
232
237, 238
229-232
222-224
228, 230
237-239
227, 232
233-235
225-227
223
237-239
222-224
227, 233-235
225-227
235-237
233-235
243, 244
235-237
231-233
224, 229, 230
223, 224
223, 224, 230
225-227
222-225, 228-239, 243-244
224, 227

Julian Day (UTC)
291
291
293
291
291-295
295
291-292
292-294
293
292
294
294
291
292-295
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Table 3a: 1993 Campaigns

Code
1899
133T
51 FL
75FL
AIN2
AINA
AKLA
BLDR
BRSH
CRAK
ELEK
ELEL
KARA
KEAM
KFAS
KFLT
KOLI
KULU
LACY
LKAO
LUAK
MKEA
ML1
ML8
MLCE
MLO
MLST
MLSW
MOKU
NAAL
NWML
P103
PLUU
POHO
POUO
PSTR
PWRL
UWEK
V134
VENT
VO92
V093
WMLS

urn    
Station Name

1899 cone
133 Tilt
1851 Flow
75 Flow
Ainapo2
Ainapo Trail
Kipuka Akala
Boulder
Brush
Crack
Eleiki
Eleele
Kapapala
Keamoku
Kaoiki
Keakapulu Flats
Puu Koli
Kulua
Lacy
Lower Kahoe
Lua Kalupenui
Mauna Kea
ML1
ML8
MLS Cabin East
Mauna Loa Obsen
ML Strip Road
SWMLS
Poomoku
Naalehu
NMMLS
Pole 103
Punaluu Gulch
Puu Ohohia
Puu O'uo
Pasture
Powerline
Uwekahuna
HVO134
Vent
HVO92
HVO93
West MLS

Julian Day (UTC)
258, 259
254, 255
258
256, 257
254
236, 265-277
244
263, 264
258-262
260-262
254
254-255
244, 246
266, 267
265-267
235, 236
260-262
268, 269
266-270
260-262
244, 245
261-264
253-255, 257
268, 269
254, 255
252-255, 258-264
251-254,265-270
256, 257
254
246
256, 257
263, 264
245, 246
244
258
263, 264
268-270
235-236, 244-246, 265-269
252-253
254-257
252-253
252-253
256-258

Code
69FL
HILI
KAEN
KOAE
LAVA
MLST
NENE
SAND
STNB
UWEK

Code
69FL
GOTE
HILI
KAEN
KOAE
LAVA
MANU
MANU
MLST
MTVW
NENE
PALI
PULU
SAND
UWEK

Code
HP6_
HP7_

Code
GOTE
GOAT

Code
HULU
PULU

N6V&S&6C M1-

Station Name
69 Flow
Hilina
Kaena Point
Koae Tilt
Lava Channel
Ml Strip
Kipuka Nene
Sandhill
Stainback
Uwekahuna

DEC93COC
Station Name

69 Flow
Goat Reset93
Hilina Pali
Kaena Point
Koae Tilt
Lava Channel
Lua Manu
Lua Manu
Ml Strip
Mountain View
Kipuka Nene
Pali
Puu Huluhulu
Sandhill
Uwekahuna

TIE
Station Name

HP6
HP7
TIE

Station Name
Goat Reset _^
Goat
TIE

Station Name
Puu Huluhulu
Puu Huluhulu Res

Julian Day (UTC)
320
322
321
320
320-321
320
321
320
322
320-322

Julian Day (UTC)
351
351
349
350-351
349
350
350-351
355
349
350
350
351
349
349,355
349, 355

Julian Day (UTC)
291,356
291,356

Julian Day (UTC)
280
280

Julian Day (UTC)
280
280
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Table 3b: 1994 CAMPAIGNS

Code

931 _
932_
932_
APUA
BLDR
GOTE
HAKU
HEIH
HILI
KAAH
KAEN
KAMK
KAPA
KMOA
KOAE
KTRA
KULN
LAVA
M801
MANU
MLST
MOAN
MPOO
MULU
MALI
NUIO
PALI
PANU
PKMO
PSTR
PULA
PULU
SAND
UWEK

Code
MANU
KAEN
LAVA
SAND
UWEK
69FL

Code
KULN
KULC

JAN94COC
Station Name

HVO93-1
HVO93-2
HVO93-2
Apua Point
Boulder
Goat Reset
Hakuma
Heiheiahulu
Hilina Pali
Kaaha
Kaena
Kamakaia
Kapapala
Kamoamoa
Koae Tilt
Kalapana Trail
Kulani Camp
Lava Channel
BM80-1
Lua Manu
ML Strip
Moana Hauae
Makai Pu'u O'o
Mauna Ulu
Nali
Kane Nuio O Hamo
Pali
Panau
Puu Kamoamoa
Pasture
Pulama
Puu Huluhulu Reset
Sandhill
Uwekahuna

DEC94COC
Station Name

Lua Manu
Kaena Point
Lava Channel
Sandhill
Uwekahuna
69 Flow

TIE
Station Name

Kulani Camp
Kulani Cone

Julian Day (UTC)

006
005,006
006
011
013
010, 011,012
006
006
010-012
012
007, 009, 01 1
012
012
005,006
010,011
005
013
009
011
009
009-114
006
005, 006
005
012
005
010
005
005, 006
013
006
004,005,009,011,013-015
010
010,013,014

Julian Day (UTC)
355
355

355-356
355-356
355-356

355

Julian Day (UTC)
068-069
068-069

Code

GOTE
HILI
KAEN
KOAE
LAVA
MANU
NENE
PALI
PULU
PWRL
SAND
UWEK

Code
GOTE
KAEN
KOAE
LAVA
MANU
MLST
PALI
PULU
SAND
SAND
UWEK
WNGR

Code
69FL
GOTE
HILI
KAEN
KOAE
LAVA
MANU
MLST
PALI
PULU
SAND
UWEK

MAR94COC
Station Name

Goat Reset
Hilina
Kaena Point
Puu Koae
Lava Channel
Lua Manu
Kipuka Nene
Pali
Puu Huluhulu Reset
Powerline
Sandhill
Uwekahuna

APR94COC
Station Name

Goat Reset
Kaena Point
Koae Tilt
Lava Channel
Lua Manu
Ml Strip
Pali
Puu huluhulu R.
Sandhill
Sandhill
Uwekahuna
Wung Ranch

OCT94COC
Station Name

69 Flow
Goat Reset 93
Hilina
Kaena Point
Koae Tilt
Lava Channel
Lua Manu
ML Strip
Pali
Puu Huluhulu Reset
Sandhill
Uwekahuna

Julian Day (UTC)

082-084
084
082
082-083
082
083
083
083-084
082
084
084
082-084

Julian Day (UTC)
110-113
110
110-113
110
111
112-113
112-113
118
111-112
112
110-113,118
118

Julian Day (UTC)
280
279-280
278
278-279
279-280
278, 285
280
279-280
278
279
278
278-280, 285
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Table 3b: 1994 CAMPAIGNS

Code
1250
66YY
69FL
77FL
931 _
932_
ACRE
AHUA
APUA
BLDR
FERN
GOTE
HAKU
HEIH
HIBC
HILI
HP7_
HVO7
KAAH
KAEN
KALA
KALO
KALO
KAMK
KAPA
KAPU
KAU_
KEAM
KMOA
KOAE
KPAU
KTRA

Code
AINA
BLDR
HP7
KFAS
KULN
LACY
MKEA
ML1
MLCE
MLO
MLST
MOKU
UWEK
VENT
VO92
VO93

JUL94KI
Station Name

Mauka 1250
66YY
69 Flow
77 Flow
HVO93-1
HVO93-2
Hawaiian Acres
Ahua
Apua Point
Boulder
Fern Forest
Goat Reset
Hakuma
Heiheiahulu
Hawaiian Beaches
Hilina
HP7
Kapoho
Kaaha
Kaena Point
Kalalua
Kaloli
Kaloli
Kamakaia
Kapapala
Kapukapu
Kau
Keamoku
Kamoamoa
Koae Tilt
Kupapau
Kalapana Trail

JUL94ML
Station Name

Ainapo Trail
Boulder
HP7
Kaoiki
Kulani
Lacy
Mauna Kea
ML1
MLS Cabin East
MLO
ML Strip
Poomoku
Uwekahuna
Vent
HVO92
HVO93

Julian Day (UTC)
204-206
201-202
197-199
200-202
200-202
200-202
203-204
197-199
202-204
207-209
203-204
193-194,205-206
200-202
200-202
209
203-206
207
201-202
204-206
199-203
200-202
204
209
204-206
205-206
202-204
202-204
205-206
199-200
205-207
200-202
202-204

Julian Day (UTC)
206-208
207-209
207
206-208
208-209
207-208
207-208
206-210
206-208
207-210
207-210
208-210
206-210
209-210
209-210
208-210

Code
KULN
LAEP
LAN!
LAVA
LYM2
M801
MALA
MANU
MKEA
MLST
MOAN
MPOO
MULU
NALI
NENE
NUIO
PALI
PANU
PEPE
PILI
PKMO
PMOO
PULA
PULU
PWRL
SAND
STNB
ULAU
UWEK
MTVW
WNGR

Code
AIN2
HP7
MKEA
MLO_
MLST
NWML
SWML
WMLS

Code
AKLA
KAPA
PILI
PLUU
UWEK

JUL94KI
Station Name

Kulani
Laeapuki
Lanipuna
Lava Channel
Lyman2
BM80-1
Malama Ki
Lua Manu
Mauna Kea
ML Strip
Moana Hauae
Makai Puu Oo
Mauna Ulu
Nali
Kipuka Nene
Kane Nui o Hano
Pali
Panau
Pepeaio Cabin
Puu Pili
Puu Kamoamoa
Puu Moo
Pulama
Puu Huluhulu Reset
Powerline
Sandhill
Stainback
Ulaula
Uwekahuna
Mountain View
Wung Ranch

SEP94ML
Station Name

Ainapo2
HP7
Mauna Kea
MLO
ML Strip
NWMLS
SWMLS
West MLS

NOV94ML
Station Name

Kipuka Akala
Kapapala
Puu Pili
Punaluu Gulch
Uwekahuna

Julian Day (UTC)
208-209
199-200
209
193-195,207-208
203-204
199,202
209
197-199
207-208
195-197,207-210
201-202
202-204
202-204
204-206
193-195
202-204
193-194
202-204
204-206
204
200-202
204-206
200-202
193-200
195-197
197-199
204-205
204-206
193-195,197-209
195-196
195-196,209

Julian Day (UTC)
266-269
270
269-271
267-270
266-270
266-268
266-269
266-269

Julian Day (UTC)
326-327
326-327
326-327
326-328
326-328
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Table 3c: 1995 CAMPAIGNS

Code
1899
51 FL
BRSH
KULU
LKAO
MKEA
ML8_
MLO_
MLST
POUO
REDC

Code
69FL
931_
932_

GOTE
HAKU
HEIH
HILI

KAEN
KOAE
KPAU
KTRA
LAEP
LAVA
MANU
MKEA
MLST
MPOO
MULU
NUIO
PALI
PANU
PKMO
PULA
PULL)
SAND
UWEK

Code
PUO1
PU02
PUO3
PUO4
UWEK

MLJAN95
Station

1899 Cone
1851 Flow
Brush
Kulua
Lower Kaohe
Mauna Kea
ML-8
MLO
ML strip
Puu O Uo
Makai Red Cone

JAN95COC
Station

69 flow
HVO93-1
HVO93-2
Goat reset
Hakuma
Heiheiahulu
Hilina Pali
Kaena Point
Puu Koae Tilt
Kupaupau 2
Kapalana Trail
Laeapuki
Lava channel
Lua Manu
Mauna Kea
ML Strip
Makai Puu Oo
Mauna Ulu
Kane Nuio O Hamo
Pali
Panau
Puu Kamoamoa
GPS Pulama
Puu Huluhulu R.
Sandhill
Uwekahuna

JAN95PUO_RS
Station

Puu Oo 1
Puu Oo 2
Puu Oo 3
Puu Oo 4
Uwekahuna

Julian Day (UTC)
012
013-015
013-015
011-013
013-016
011,014-017
011-013
013-016
011-013,017
013-015
011-013

Julian Day (UTC)
019
026-028
024-026
018-020
026-028
026-028
019
018-027
020
024-026
021-024
026-027
018
020
021-022
018-019
024-026
021-024
021-024
019
021-024
024-026
026-028
020
020
018-028

Julian Day (UTC)
024
024
024
024
024

Code
92YY
ESCP
KMCR
KNKK
PALI

SAND
UWEK
V118
VO34

Code
92YY
ESCP
KMCR
KNKK
PALI

SAND
UWEK
V118
VO34

Code
69FL
DEST
ESCP
GOTE

HILI
KAEN
KOAE
LAVA
MANU
MLST
PALI
PULU
SAND
UWEK

Code
92YY
ESCP
KNKK
SAND
UWEK
V118
VO34

FEB95KI_RS
Station

92YY
Escape Road
KMC
Keanakakoi
Pali
Sandhill
Uwekahuna
HVO118
New Explosion Debris

MAR95KI_RS
Station

92YY
Escape Road
KMC
Keanakakoi
Pali
Sandhill
Uwekahuna
HVO118
New Explosion Debris

MAR95COC
Station

69 flow
Desert
Escape Road
Goat Reset
Hilina Pali
Kaena Point
Puu Koae reset
Lava channel
Lua Manu
ML Strip
Pali
Puu Huluhulu Reset
Sandhill
Uwekahuna

MAR95bKI_RS
Station

92YY
Escape Road
Keanakakoi
Sandhill
Uwekahuna
HVO118
New Explosion Debris

Julian Day (UTC;
046
046
046
046
046
046
046
046
046

Julian Day (UTC
060
060
060
060
060
060
060
060
060

Julian Day (UTC
075
076
076
073-076
074-075
074
074-076
074
075
073
073-074
073-074
072-074, 076
072-076

Julian Day (UTC
060
060
060
060
060
060
060
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Table 3c: 1995 CAMPAIGNS

Code
1250
66YY
77FL
931_
932_

ACRE
AHUA
APUA
BLDR
DEST
FERN
GOTE
HAKU
HEIH
HIBC
HILI

HP7_
HVO7
KAAH
KAEN
KAMK
KAPA
KAPU
KEAM
KOAE
KTRA
KULN
KUPA
LACY

Code
HP7_
KALK
KAPA
KEAL
KEEI
KNKI
KONA
KRCN
LUAK
LUAK
MILO
MKEA
NAAL
POHO
YEHP

KI95
Station

Mauka 1250
66YY
77 Flow
HVO93-1
HVO93-2
HI Acres
Ahua
Apua Point
Boulder
Desert
Fern Forest
Goat Reset
Hakuma
Heiheiahulu
HI Beaches
Hilina Pali
HP7
Kapoho
Kaaha
Kaena Point
Kamakaia
Kapapala
Kapukapu
Keamoku
Koae Tilt
Kalapana Trail
Kulani Camp
Kupapau
Lacy

WML95
Station

HP7
Kaloko
Kapapala
Kealia
Keei
Kanekii
Kona
KRCN
Lua Kalupenui
Lua Kalupenui
Milolii
Mauna Kea
Naalehu
Puu Ohohia
Yee Hop

Julian Day (UTC)
179-181
163-166
163-165
163-165
164-165
170-171
168-170
165-167
171-173
179-181
166, 171
166-169
163-165
163-165
170-171
167-169
171-172
164
179-181
164-170,179-181
166-167
167-169
165-167
167-169
168-170
165-167
170-172
163-165
167-170

Julian Day (UTC)
114-115
114-118
117-118
114-116
114
115-116
115
114,116
117
118
116
114-117
117-118
117-118
116-118

Code
LAEP
LANI
LAVA
M801
MALA
MANU
MKEA
MLST
MOAN
MPOO
MTVW
NALI
NENE
NUIO
PALI

PANU
PEPE
PILI

PMOO
PULA
PULU
RKAL
RLYM
SAND
STNB
ULAU
UWEV
WUNG

Code
MPOO
PKMO
PTTM
PU01
PUO2
PUO3
PUO4
UWEK

Code
KALA
KALR
KONA
KALK
HP6
HP7

KI95 (cont'd)
Station

Laeapuki
Lanipuna
Lava Channel
BM80-1
Malama Ki
Lua Manu
Mauna Kea
Ml Strip
Moana Hauae
Makai Puu Oo
Mountain View
Mali
Kipuka Nene
Nui O Hamo
Pali
Panau
Pepeiau Cabin
Puu Pili
Puu Moo
Pulama East
Puu Huluhulu
Kaloli ref
Lyman ref
Sandhill
Stainback Hwy
Puu Ulaula
Uwekahuna Vault
Wung Ranch

SEP95PUO_RS
Station

Makai Pu'u 'O'o
Puu Kamoamoa
Pu'u 'O'o Cone
Pu'u 'O'o 1
Pu'u 'O'o 2
Pu'u 'O'o 3
Pu'u 'O'o 4

Uwekahuna

TIE
Station Name

Kalalua
Kalalua Reset
Old Kona Airport
Kaloko
HP6
HP7

Julian Day (UTC
165-166
163,172
163,180-181
165,170
164,172
169,170
176-179
169-173
163,171
163-165
166,172
165-167, 179-18
169-172
163-165
167-170
165-167
165-167
165-167
179-181
163-165
163-165
170-172
170-172
169-171
172
165-167
162-181
165-166

Julian Day (UTC
244
244
244
244
244
244
244
244

Julian Day (UTC
234
234
115
115
102
102

Page 23



Table 3c: 1995 CAMPAIGNS

Code
1899
AIN2
AINA
BLDR
ELEK
HP7_
KFAS
KULU
MKEA
ML1_
ML8_
MLCE
MLO_
MLST
P103

MOKU
NWML
PWRL
REDC
UWEV
VO92
VO93
WMLS

Code
69FL
BLDR
DEST
GOTE

HILI
KAEN
KOAE
LAVA
MANE
MANU
MLST
PALI
PULU
SAND
UWEK
UWEV

ML95
Station

1899 cone
Ain2
Ainapo
Boulder
Eleiki
HP7
Kaoiki
Kulua
Mauna Kea
MI-1
MI-8

MLS Cabin East
Mauna Loa
Ml Strip
Pole 103
Poo Moku
NWML
Powerline
Red Cone
Uwekahuna Vault
HVO92
HVO93
West Ml Summit

SEP95COC
Station

69 Flow
Boulder
Desert
Goat Reset
Hilina
Kaena
Koae
Lava
Mauka Kip Nene
Lua Manu
ML Strip
Pali
Puu Huluhulu Reset
Sandhill
Uwekahuna
Uwekahuna Vault

Julian Day (UTC)
171-173
158-159
157-159
171-173
157-159
171-172
157-159
157-159
157-160
159-161
157-159
158-159
157-160,171-173
157-161,169-173
171-173
158-159
160-161
159-161
159-161
157-161
160-161
160-161
160-161

Julian Day (UTC)
255
257-258
257-258
255-258
255-256
255-256
252-254
256
252-258
252-255
256-258
252-254
256
252-254
257-258
252-258

Code
66YY
76YY
ALII
HIBC
HONL
HVO7
LAN!
LEIL

MALA
MOAN
NANA
NKAP
PAHO
PIKI

SKAP
V207

WKAP

Code
92YY
ESCP
KNKK
MANE
PALI

SAND
UWEK
UWEV
V118
VO34

Code
1800
HALE
JUDD
KALK
KEHU
KIPA

MAAU
MALE
MANE
MORC
UWEV

SEP95LER_RS
Station

66YY Reset
76YY
Kamalii
Hawaiian Beaches
Honolulu Landing
HVO7
Lanipuna
Leilani
Malama Ki
Moana Hauae
Nanawale
HVO 86-40
HVO 86-1
Pohoiki
HVO 86-33
HVO 207
153YY

OCT95KLRS
Station

92YY
Escape Road
Keanakakoi
Mauka Kip Nene
Pali
Sandhill
Uwekahuna
Uwekahuna Vault
HVO 118
HVO 34

HL95
Station

1800 Flow
Puu Hale
Judd Trail
Kaloko
Kaupulehu
Kipahee
Maau
Malekule
Mauka Kip Nene
Moore Crater
Uwekahuna Vault

Julian Day (UTC:
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271

Julian Day (UTC]
291,292
292
291
291-293
292, 293
291
291
291-293
291,292
291

Julian Day (UTC]
299
299
298
298-300
299
298-300
298
300
298-300
298
298-300
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Table 3d: 1996 Campaigns

Code
66YY
76YY
HIBC
HONL
HVO7
KAMA
LANI
LEIL

MALA
MANE
MOAN
NANA
NKAP
PAHO
PIKI

RSKP
SKAP
UHEX
UWEV
V207

WKAP

Code
AKLA
HINA
MANE
MOAU
UWEV
WAIH

Code
BLDR
HILI

KAEN
LAVA
MANE
MLST
UWEV

Code
MPOO
PKMO
PUO1
PUO2
PUO3
UWEK

LERJAN96_RS
Station

66YY Reset
76YY
Hawaiian Beaches
Honolulu Landing
Kapoho
Kamaiii
Lanipuna
Leiiani Estates
Maiama Ki
Mauka Kipuka Nene
Moana Hauae
Nanawaie
North Kapoho
Pahoa
Pohoiki
South Kapoho Reset
South Kapoho
UH Experiment Farm
Uwekahuna Vault
HVO207
West Kapoho

JAN96ML
Station

Kipuka Akala
Pohina
Mauka Kip Nene
Moaula
Uwekahuna Vault
Waihaka Gulch

FEB0196COC
Station

Boulder
Hilina Pali
Kaena Point
Lava Channel
Mauka Kip Nene
Mauna Loa Strip
Uwekahuna Vault

PUO296.RS
Station

Makai Puu Oo
Puu Kamoamoa
Puu Oo 1
Puu Oo 2
Puu Oo 3
Uwekahuna

J. Day (UTC)
018
018
018
018
018
018
018
018
018
018
018
018
018
018
018
018
018
018
018
018
018

J. Day (UTC)
023 - 025
023 - 025
023 - 025
023 - 025
023 - 025
023-025

J. Day (UTC)
032
032
032
032
032
032
032

J. Day (UTC)
038
038
038
038
038
038

Code
69FL
BLDR
DEST
GOTE

HILI
KAEN
KOAE
LAVA
MANE
MANU
MLST
PALI
PULU
SAND
UWEV

Code
69FL
BLDR
DEST
GOTE

HILI
KOAE
LAVA
MANE
MANU
MLST
PALI
PULU
SAND
UWEV

Code
JUDD
KALK
KALK
KIPA

MAAU
MANE
MORC
UWEV

FEB96COCA
Station

69 flow
Boulder
Desert
Goat Reset
Hiiina Pali
Kaena Point
Koae Tilt
Lava Channel
Mauka Kip Nene
Lua Manu
Mauna Loa Strip
Pali
Puu Huiuhuiu Reset
Sandhill
Uwekahuna Vault

FEB96COCB
Station

69 flow
Boulder
Desert
Goat Reset
Hilina Pali
Koae Tilt
Lava Channel
Mauka Kip Nene
Lua Manu
ML Strip
Pali
Puu Huiuhuiu Reset
Sandhill
Uwekahuna Vault

HL96
Station

Judd Trail
Kaioko
Kaioko
Kipahee
Puu Maau
Mauka Kip Nene
Moore Crater
Uwekahuna Vault

J. Day (UTC)
037, 038
033, 034
037, 038
034 - 037
033, 034
033 - 036
034 - 037
033
033 - 038
037 - 038

033
034 - 037
037 - 038

034 - 038
033 - 038

J. Day (UTC)
047
045-047
047-048
049 - 051
045 - 046, 048 - 050
048 - 051
045-046
044-051
046 - 047
044-046
047 - 051
47
048 - 051
044-051

J. Day (UTC)
109
108-109
109
109
109
108-109
109
108-109
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Table 3d: 1996 Campaigns

Code
1899
133T
49FL
51 FL
75FL
AIN2
AINA
ALEA
BRSH
ELEK
ELEL
ELER
ENDR
HP7_
KFAS
KULN
KULU
LACY
LKAO
MANE
MKEA
ML1_
ML8_
MLCE
MLO_
MLST
MLSW
P103

MOKU
NWML
POUO
REDC
REDC
UWEV
V134
VENT
VO92
VO93
WMLS

ML96
Station

1899
133 Tilt
49 Flow
1851 Flow
75 Flow
Ainapo 2
Ainapo Trail
Alea
Brush
Eleiki
Puu Eleele
Eleele Reset
MLS End of road
HP7
Kaoiki
Kulani Camp
Kulua
Lacy
Lower Kaohe
Mauka Kip Nene
Mauna Kea
ML1
ML8
ML Cabin East
Mauna Loa Observatory
ML Strip Road
Southwest ML
Pole 103
Poomoku
Northwest ML
Puu Ouo
Makai Red Cone
Makai Red Cone
Uwekahuna Vault
HVO134
Vent
HVO92
HVO93
West ML

J. Day (UTC)
128-129
121-122
123-124
123-124
124-125
124-125
127-128
122-123
122-123
125-127
127-128
127-128
128-130
191-193
125-127
130-131
125-127
128
122-123
120-131
191-193
120-121
124-125
124-125
120-124, 191-193
128-130
120-121
191-193
125-127
120-121
122-123
123-124
123-124
120-131
121-122
121-122
121-122
128-130
120-121

Code
69FL
BLDR
DEST
GOTE
HILI

KAEN
KOAE
LAVA
MANE
MANU
MLST
PALI
PULU
PWRL
SAND
UWEK
UWEV

Code
66YY
76YY
HIBC
HONL
HVO7
KAMA
LANI
LEIL

MALA
NANA
NKAP
PAHO
PIKI

RSKP
UHEX
V207

WKAP

Code
MPOO
PKMO
PTTM
PUO1
PUO2
PUO3
PUO5
UWEK

APR96COC
Station

69 Flow
Boulder
Desert
Goat Reset
Hilina
Kaena
Koae Tilt
Lava Channel
Mauka Kip Nene
Lua Manu
ML Strip
Pali
Puu Huluhulu Reset
Powertine
Sandhill
Uwekahuna
Uwekahuna Vault

JUL96LER.RS
Station

66YY Reset
76YY
Hawaiian Beaches
Honolulu Landing
Kapoho
Kamalii
Lanipuna
Leilani
Malama Ki
Nanawale
Noth Kapoho
Pahoa
Pohoiki
South Kapoho Reset
UH Experiment Farm
HVO207
West Kapoho

JUL96PUOO_RS
Station

Makai Puu Oo
Puu Kamoamoa
Puu Oo Cone
Puu Oo 1
Puu Oo2
Puu Oo 3
Puu Oo 5
Uwekahuna

J. Day (UTC)
114-115
114-115
115-177
111 -114
114
111 -114
111 -113
114
111 -117
114
114-116
111 -113
115-116
115-116
111 -113
116-117
111 -117

J. Day (UTC)
184
184
184
184
184
184
184
184
184
184
184
184
184
184
184
184
184

J. Day (UTC)
199
199
199
199
199
199
199
199
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Table 3d: 1996 Campaigns

Code
1250
66YY
69FL
77FL
931_
932_

ACRE
AHUA
APUA
BLDR
DEST
FERN
GOTE
HAKU
HEIH
HIBC
HILI

HP7_
HVO7
KAAH
KAEN
KALO
KALR
KAMK
KARA
KAPU
KAIL
KEAM
KOAE
KPAU
KTRA
KULN

Code
KAEN
KAEP
MKPM
MKEA
UWEK
UWEV

ENDR
V093

KI96
Station

Mauka 1250
66YY Reset
69 Flow
77 Flow
HVO93-1
HVO93-2
Hawaiian Acres
Ahua
Apua
Boulder
Desert
Fern Forest
Goat Reset
Hakuma
Heiheiahulu
Hawaiian Beaches
Hilina Pali
HP -7
Kapoho
Kaaha
Kaena Point
Kaloli
Kalalua Reset
Kamakaia
Kapapala
Puu Kapukapu
Kau
Keamoku
Koae Tilt
Kupapau
Kalapana Trail
Kulani Camp

TIES
Station

Kaena Point
Kaena Permanent
Mauna Kea Perm (IGS)
Mauna Kea
Uwekahuna
Uwekahuna Vault Perm
MLS End of road
HVO93

J. Day (UTC)
188-190
183,191
185-186
183-185
183-185
184-187
190,191
183-199
185-187
191-193
198-199
190,192
187-193
183-185
184-185
190, 193
188-193
191-193
183.192
185-187
183-199
193
183,185
188-190
187-189
185-187
185-187
187-189
188-190
183-185
185-187
191-192

J. DayJUTC)
202-203
202-203
290-292
290-292
116-117,192-194
116-117,192-194
129-130
129-130

Code
LAEP
LANI
LAVA
M801
MALA
MANE
MANU
MKEA
MLST
MOAN
MPOO
MTVW
MULU
MALI
NUIO
PALI

PANU
PEPE
PILI

PKMO
PULA
PULL)
RKAL
RLYM
SAND
STNB
ULAU
UWEK
UWEV
V120

WNGR

Code
BLDR
ENDR
MKEA
MLO
VENT

KI96 (cont'd)
Station

Laeapuki
Lanipuna
Lava Channel
BM80-1
Malama Ki
Mauka Kip Nene
Lua Manu
Mauna Kea
ML Strip
Moana Hauae
Makai Puu Oo
Mountain View
Mauna Ulu
Nali
Kane Nuio O Hamo
Pali
Panau
Pepeiau
Puu Pili
Puu Kamoamoa
Pulama
Puu Huluhulu
Kaloli Reset
Reference Lyman
Sandhill
Stainback Hwy
Puu Ulaula
Uwekahuna
Uwekahuna Vault
Upper Kau Road
Wung Ranch

OCT96ML
Station

Boulder
End ML road
Mauna Kea
Mauna Loa Observ
Vent

J. Day (UTC)
186-187
191,193
185-186
186-187
183, 192
183-199
185-186
191-193
187-190
183-184
183-185
191-192
185-187
188-190
185-187
188-190
185-187
185-187
188-190
183-185
183-185
185-186
192-193
193
185-186
191-192
188-190
192-194
183-199
187-188
189-190

J. Day (UTC)
290,291,292
290
290,291,292
290
290
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Table 4b: Kilauea Campaigns
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Table 4c: Mauna Loa Campaigns

Page 36



Table 4c: Mauna Loa Campaigns

o 
O 
o 
m

ML8

MLSW

MOAU 

MOKU

NAAL

NWML
P103

PLUU 

POHO

POUO

PWRL

REDC

UWEK 

V134

VENT

VO92
VO93
WAIH 

WMLS 

YEHP

CO

O

ML8
MLS Cabin East
Mauna Loa Observat 

ML Strip

SWMLS

Moaula
Poomoku

Naalehu

NMMLS
Pole 103
Punaluu Gulch

Puu Ohohia

Puu O'uo

Powerline

Makai Red Cone

Uwekahuna 

HVO134

Vent

HVO92

HVO93

Waihaka Gulch 

West MLS 

Yee Hop___
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Table 4d: Rapid Static Campaigns

CODE

92YY
ESCP
KMCR
KNKK
PALI

SAND
UWEK
V118
VO34

Kilauea Summit

STATION

3J
CO
01

92YY
Escape Road
KMC
Keanakakoi
Pali
Sandhill
Uwekahuna
HV0118
New Exolosion Debris

CODE

MPOO
PKMO
PTTM
PUO1
PU02
PUO3
PUO4
PU05
UWEK

Pu'u 'O'o

STATION

Makai Puu Oo
Puu Kamoamoa
Puu 'Oo Cone
Puu Oo 1
Puu Oo 2
Puu Oo 3
Puu Oo 4
Puu Oo 5
Uwekahuna

Lower East Rift

CODE STATION

m
3J

CO

5
CO

66YY 66YY Reset
76YY 76YY
HIBC Hi Beaches
HONL Honolulu Landing
HV07 Kapoho
KAMA Kamalii
LANI Lanipuna
LEIL Leilani

MALA Malama Ki
MOAN Moana Hauae
NANA Nanawale
NKAP HVO 86-40
PAHO HVO 86-1
PIKI Pohoiki

RSKP South Kapoho Reset
SKAP HVO 86-33
UHEX UH Experiment Farm
UWEV
V207

WKAP

Uwekahuna Vault 
HVO 207_____ 
153YY

Page 38
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